Methylation in the matrix metalloproteinase-2 gene is associated with cerebral ischemic stroke.
Matrix metalloproteinase-2 (MMP-2) is involved in the pathophysiology of stroke. Previous studies have shown that MMP-2 activity is increased in stroke; however, evidence of epigenetic regulation of the MMP-2 in stroke is still limited. We examined methylation of the MMP-2 promoter in patients with ischemic stroke. This study included 298 patients with ischemic stroke and 258 age-matched and sex-matched controls. MMP-2 promoter methylation levels were measured by pyrosequencing at eight potential cytosine-guanine (CpG) sites. Multivariate regression analysis was used to adjust for general stroke risk factors, and the specific effects of sex and stroke subtype were analysed. The methylation levels of MMP-2 in the peripheral blood of the patients with stroke were lower than controls in all eight CpG sites, especially at site 1, site 5, site 7, and site 8 (adjusted p=0.036, 0.002, 0.021, and 0.041, respectively). In subgroup analysis by sex, a significant association was found only in men but not in women. When the stroke subtype was considered, men with small-vessel stroke had significantly lower methylation levels at all MMP-2 CpG sites than the controls (3.01% vs 3.65%, adjusted p=0.018). Although men with large-artery atherosclerosis stroke also had lower MMP-2 methylation levels, no significant difference was found (3.25% vs 3.65%, adjusted p=0.253). Demethylation of the MMP-2 promoter in patients with ischemic stroke was in a sex and stroke subtype-specific manners. These findings may add to the understanding of epigenetic modification of MMP-2 on ischemic stroke.